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Preface
This volume is a snapshot of current work in the field of Computational Algebraic
Statistics, a field in which symbolic computational algebra tools are applied to problems in
statistics. Computational Algebraic Statistics, a name coined by Pistone, Riccomagno, and
Wynn in their 2001 book, is currently undergoing rapid development on many fronts. This
special issue is witness to this phenomenon.
Although the name Computational Algebraic Statistics is relatively new, the field has
been developing for over a decade. Earlier applications of symbolic computation tools to
statistical problems include work in experimental design by the three authors mentioned
above together with Robbiano and Rogantin, and the pioneering work of Diaconis and
Sturmfels on Markov bases of toric ideals related to random walks on contingency tables.
Meanwhile, the GroStat conference series served as an incubator for much of the early
work in this field. The field is currently experiencing explosive growth, so fast in fact,
that by the time this volume goes to print, a 400-page book, Algebraic Statistics and
Computational Biology by Pachter and Sturmfels, with more than 15 contributions by
various authors will be nearly finished.
The event that gave rise to this issue was the workshop on Computational Algebraic
Statistics that took place in December 2003 at the American Institute of Mathematics
in Palo Alto, CA. Organized by De Loera, Fienberg, Hos¸ten, Karr, and Sturmfels, this
workshop was an intensive one-week meeting to summarize what has been done since
2001, to discuss future directions, and to identify the most important problems. The
workshop, facilitated by the skilled institute staff, was a great success.
We have chosen eleven articles from the many excellent submissions we received.
The articles in this special issue range from now classic subjects like Markov bases for
contingency tables to newer topics such as phylogenetic trees. The tools used come from
computational algebra, computational geometry and symbolic computation; for example,
Gröbner bases, resultants, and polytopes. These research articles will provide an entry point
for those who want to get a quick overview of some recent results and the types of problem
that have been studied.
There are many people who deserve thanks. The authors have done a tremendous job to
get their articles camera ready. The refereeing process went very smoothly and we thank
all those who have read and given comments. Finally, Prof. Hoon Hong was extremely
helpful in his capacity as the Chief Editor and was ultimately responsible for the decision
to go forth with this volume in December 2003.
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